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Since  1927  the  Ontario  Goverrxiont  has  re- 
quired the  reservation  of  tinbcr  aloiig  lakeshores 
in  provincial  parks,  «Immi  land  areas  in  the  parks 


are  being  harvested  ot  a  timber  crop.     Thus  In  19^0, 
vlien  white  and  red  ;pine,    (Pinus  Strobas  L.,   and  P» 
resinosa  Ait*),  vas  to  be  tal:en  from  land  on  tiie 


north  side  of  Basswood  Laki  «id  vicinity,   viuetico 
Farki   (Figs»  1  and  2)   shoreline  reservations  were 
utrked  out  aiid  left.     In  some  cases  these  extended 
fer  enough  back  from  tlie  lake  to  lilde  the  bare 
slopes  of  the  cutover;  in  other  cases  ti.e  timber 
reserved  along  the  sliore  wc?s  only  a  narrow  strip 
about  100  ft*  vide* 

More  recently  tlie  governi&eaifteii  tridened 
the  scope  of  its  regulations  regarding  tI.e  res- 
ervation of  tliaber*     A  policy  has  boon  instituted 
idler eby  reservations  oust  bo  loft  aloiig  all  navigable 


rivers  and 


a   and  all  aeln  roads  on  public  land. 


£ven  at  the  time 


flliore  reservations  were  re- 


quired only  In  provincial  parks,  woods  workers  con- 
tended tliat  the  inevitable  blowdoun  in  the  resorvatioii 
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was  a  serious  waste  of  timber.  Since  the  practice 
now  applies  to  logging  operations  on  all  public 
lands,  tlie  question  of  the  purpose  and  possible 
success  of  the  lakoshore  reservr.tions  has  become 
evon  nore  Importaiit,  In  tlie  surimer  of  1953,  the 
Bassvood  LaJ-re  cut  was  10  years  old.  The  time  was 
Ideal  for  investigation  of  the  developnents  in  the 
plno  shore  reservations  tliere. 

With  the  establishment  of  the  ^eti co- 
Superior  Wilderness  Research  Centre  on  Bassvood 
Lake  in  19^9 1  "Conducted  for  cooperative  research 
by  scientists  of  Canada  and  the  United  iitates  in 
mattters  relating  to  wilderness  values",  facilities 
were  provided  for  investigators  frou  tlie  University 
of  Toronto  to  talce  part  in  forest  researdi  in  the 
v^uotlco  area*  Accordingly,  this  thesis  Is  the 
report  of  a  graduate  student  who,  in  195J  along 
With  Geoffrey  Pierpolnt,  a  studeit  iorester,  vac 
sent  to  tlio  ^SWRC  to  study  tlie  Lalioshoro  reservations 
of  pine.  Dean  J.W.3.  Sisan,  Professor  R.C.  llosle, 
and  Dr.  C^  E.  Atvood,  all  of  the  University  of  Toronto, 
eollaboratod  In  arranging  finances  and  In  tl^e  initial 
direction  of  the  project  toward  the  study  of  shore 
reservations.  The  author  wishes  to  express  to  then 
and  to  Clifford  E.  Alilgrcn  aiul  the  staff  of  tiio   v^SWTiC, 


i^,T 


aprrcclatlon  for  their  co-oneratlon  and  assistance  in 
this  work* 


VAif» 


V  <^ 


tt-*\*'T  j?KT 


Ihe  Problen 
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rho  forest  studied  in  the  Bassvood  Lalce  area 
is  composed  nainly  of  red  rjid  white  nine,   120  to  250 
years  old  and  is  frcquertly  ■Mrked  by  fire  scars, 
especially  along  exposed  hilltops •     Bovcvor,  pine 
stands  do  not  form  a  continuous  cover-type,  Irut  are 
iJKtenpersed  with  lov-lyinc  areas  of  spruce-fir  forest* 
Mnce  the  pure  stands  of  pine  cut  in  19^3  were  usually 
on  well-drained,   moderate  slopes,   particularly  those 
slopes  facing  toward  the  lal:e»     Since  the  areas  along 
the  shore,  not  under  pixie »  are  usually  lo\7-lying 
spruco-fir  sites  extending  back  from  the  lake  betvean 
moderate  slopes.   It  is  cocimoxiLy  found  that  some  of  the 
logged  area  on  tlxe  slopes  behind  the  spnico  and  fir  is 
quite  expored  to  view  froi  the  laico*     Aerial  vieirs^* 
•how  the  shore  reservations  sii^ply  as  patclics  or 
beads  of  pine,  located  vlierever  well-drained  sitos 
slope  directly  to  tlie  lalceshore, 

TliQ  awMi  of  aature  pine  cut  over  was  that  which 
escaped  the  repeated  forest  fires  ti^at  occurred  in  thm 
area  during  the  last  75  years.  Tliese  fires  had  burned 
all  around  the  pine  starids  several  times.     The  natural 


f 


fire  protection  of  the  aroa  is  the  lake  which  extends 
alnost  all  aroxmd  it,  Fig.  2.     Tl.us  i)ost   of  the  study 
was  restricted  to  a  long  point  of  land  one-half  nlle 
vide,  and  extending  a  few  miles  soutli  into  Bassvood 
Lake.  Winds  blov/  over  tlris   area  from  water  on  botli 
sides  of  it  axul  shoroliiie  sites  show  the  drying  effecl 


^i         »; 


of  tiiis  exposure  to  wind. 

These  then  are  the  general  conditions  in  whicl:' 
this  investigation  of  ten-year-old  S:  ore  reservations 
was  made.  Descriptive  sanjfles  were  talcen  to  answer 
such  questions  as,  whetiier  there  was  significant 
growth  improvement  in  the  shore  reservation  resulting 
from  cutting,  and  to  what  extent  has  SMd  from  tl^e 
iliore  reservation  figured  in  the  reproduction  of  ti*e 
area  cut  over.  Data  were  taken  also  on  ground  cover 
invasion  of  the  shore  reservation.  The  most  difficult 
question,  that  of  the  extent  to  which  acstliOtic  values 
e  being  maintained  by  reserving  shoreline  stands, 
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was  studied  with  the  aid  of  pl^otographs 
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The  Region 


Basswood  Lalie  is  located  in  the  heart  of  the 
^fuetico-Superior  country,  (Fig.  1).  Tlie  lalce  itself 
is  on  the  International  Boundary  at  the  southenaost 
tip  of  i^etico  Provincial  Park,  about  20  rnlles  north- 
east of  Ely,  Kinnesota,  This  places  the  study  area 
ftt  about  91  degrees,  35  minutes  vest  longitude,  W 
degrees,  3  minutes  nortli  latitude. 

The  topography  of  this  area  is  in  general 
the  steeply  rolling  terrain  typical  of  much  of  the 
0«Ladian  Shield.  Laksihores  occasionally  slope 
gently  to  the  water,  but  are  usually  moderately 
steep,  althoxxgh  the  hJLgher  land  scldaa  rises  more 
than  IOC  to  150  feet  above  the  level  of  tlie  lake. 

All  bedrock  materials  ualtrlying  the  areas 
examined  are  granitic  schists,  granites,  «Bd  grano- 
diorites,  (Dept.  Nat.  Res.  -  Tech.  Surveys  Map). 
Bedrocks  un4#rliing  areas  ten  miles  east  of  the 
study  area  are  precambrlan  sediments  of  the  Keevatin 
and  Couchiching  series.  Boulders  from  these  bedrocks 
are  OMVon  in  the  soils  on  the  study  area,  and  have 
had  a  moderate  influence  on  the  till  development. 

The  most  recent  glacial  advance  on  the  area 
came  from  the  northeast.  It  brouglit  a  rod  till. 
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rich  in  argillaceous  materials  from  the  northoastern 
precambrian  sediments  referred  to  above  »  These  mat- 
erials were  pushed  over  a  crey  limy  till  which  had 
been  brought  from  the  nortliwest  by  an  earlier  ice 
advance.  As  the  earlier  ice  had  been  retreating  to 
the  northwest,  glacial  pondln^s  had  developed  between 
the  ice  front  and  the  helglit  of  land  southeast  of  the 
study  area.  As  a  result,  rich  deposits  of  slightly 
limy  clay  were  deposited  on  low-lying  sites  and 
lower  slopes  of  the  Basswood  Lalce  area.  The  more 
recent  red  till  deposits  are  usually  a  foot  deep 
over  the  clay  deposits,  though  in  low-lyin^  aroas 
there  has  been  a  little  nixing  of  the  two.  In  a 
few  places  tlie  soil  mateiials  consist  of  recent 
alluvial  deposits  of  silt  and  sand  developed  in  a 
recent  lake  whose  level  nust  have  been  about  hO 
feet  lilgher  than  the  level  of  tlie  present  lake. 
Hilltops  above  the  wash  of  this  flooilevel  have  a 
moderately  deep  deposit  of  sandy  rod  till  over 
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bedrock,     h'ost  of  the  rod:  outcrops  lower  than  tlie 
level  of  tlie  old  lake  but  above  the  level  of  the 
present  one,   have  been  washed  cleai   of  soil  materials^ 
The  soils  of  woll-draiued  uplands  are  podsols,^ 
though  tl*ese  are  uot  strongly  developed.     Tlxe  Ag 

horizon  is  weak  and  usually  less  than  2^  thicks 
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The  32  is  also  raroly  strongly  developed  and  seldoia 
extends  more  than  two  feet  bclov  the  soil  surface* 
On  the  other  hand,  many  of  tlie  stands  are  growing  on 
moss  lithosols  that  have  develor^ed  on  the  washed 
rock  outcrops  mentioned  above. 

The  characteristic  climate  of  this  forest 
area  resetnbles  the  climates  of  both  the  grassland 
to  the  southwest,  and  the  boreal  forest  to  the  north. 
Dry  westerly  winds  frcMn  the  Hocky  Mountains  meet  the 
southeasterly  flowing  cycloriic  disturbances  fpou  north- 
west Canada  in  tliis  region*  As  a  resxat,  precipitation 
is  greater  here,  throughout  the  year,  tlian  in  the 
prairie  200  miles  southwest  of  the  area.  This  fact 
is  borne  out  by  the  podsolic  profile  development  in 
the  soils  of  the  area.  On  tlie  other  hand,  late  sui:xier 
drought  is  coiamon,  and  forest  vegetation  in  general 
seens  to  reflect  this  influence. 

From  time  to  time,  domination  of  the  North 
rlcan  Grassland  Region  by  prolonged  summer  droughts 
has  been  a  serious  setback  to  prairie  border  vegetation, 
One  sach  critical  drought  extended  into  the  sfuetico 
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10 
Pari:  Area  from  the  prairie  during  tlio  1930 •s,  and  nay 
have  sone\/hat  retarded  forest  growth.  Such  a  differ- 
once  in  climate  is  clearly  seen  in  the  cllnatograph 
for  Itasca  State  Pari:,  Fig.  3.  Mean  raonUay  temp- 
eratures are  plotted  over4a«an  montlily  precipitation 
for  the  10-year  periods  before  and  after  the  19^3 
logging*  Rainfall  during  the  growing  season  has 
irxcroasod  most  during  the  last  decade.  Rainfall 
during  May  has  improved  by  0.6  inches;  during  June, 
by  0.25  inches;  during  July,  by  1*65  inches;  and 
during  August,  by  0*30  inches. 
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Figure  3 
ClimatorraDl^s  of  Itasca  State  Parli,  Kiim* 
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Kontlily  Precipitation  in  Inches 


(Pro-^arGd  fron  U.S.  Weather  liuroau  Reports  by  E.  V.  Bakuzls, 


University  of  Iliimcsota,  195^»  unpublisj 
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A  •  Stand  Develot^ment 


Investl^-atiVG  :  ethod 

Some  of  the  questions  raised  by  locgors  and 
6onsorvatlonlsts  regardlnc  the  shore  reservations 
on  Bassvood  LiJce  have  referred  to  tLe  nuribcr  of  trees 
bloviiic  down  and;  the  number  dying  as  a  result  of 
exposure  or  recoverine  and  increasine  growth  rate  as 
a  retult  of  release*     Since  these  questions  could 
not  bo  answered  adequately  by  casual  observatloni 
a  type  of  cruise  wns  carried  out  in  conjunction 
with  transects  of  mil-acre  quadrats,  to  sample  the 
tree  stm:ulS|  tlie  vegetatl«i,  and  the  tree  repro- 
duction • 

The  nil-acre  quadrats  were  talcen  at  the  end 
of  every  half  chain  of  strip  cruise*     ^lils  spacing 
was  used  in  order  to  obtain  data  on  the  trar.sJtion 
in  vegetative  cover  and  troo  reproduction  alon^:  tlie 
crosc-sectioi:.  of  a  shore  reservation,   from  tlie  lalce- 
sliore  to  the,  intelFTor  of  the  cutover#     The  tally  of 
the  trees  on  each  half  dialn  section  of  strip,   one- 
tenth  chxain  vide,  was  reconJed  on  the  sane  plo*  tally 
sheet  used  to  tally  the  nil-acre  quadrats*     Thus  oad. 
half  chain  foras  a  tree  tally  plot  ono-tvohiuidredth 
acre  in  size* 
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These  plots  follo\/ed  coxisecutivelyi  making  a 
continuous  strip,  or  transect,  of  tree  tally  through 
the  shore  reservation  stands,  at  rigl^t  angles  to  the 
laliesLore,  aiid  e:stending  as  nucli  as  10  chains  further 
into  the  cutover,  depending  on  the  topograph.y.  A 
tree  tally  including  cut  stumps  was  also  taken  in  the 


over,  (except  on  line  Ko.  1),  so  that  comparisons 
could  bo  Liade  between  the  stands  Cut  IC  years  ago, 
and  the  shore  reservation  staiids* 

Plots  taken  in  the  cutover  were  divided  into 
Ipp  classes:  cut  •A',  the  two  to  five  dmins  of  strip 
tallied  in  the  cutover  closest  to  tl*e  shore  reservation, 
Wd  cut  ^i*,  the  rei:*ainder  of  the  strip  tallied  in  the 
interior  of  the  cutover.  This  division  vas  luade  so 
tbfit  reproduction  in  the  area  of  the  cutover  bordering 
the  shore  reservation,  could  bo  coopared  with  repro- 
duction in  the  interior  of  the  cutover.  heuca^cut  'ii' 
va8  from  two  to  five  chains  vide,  depending  on  the 
topography.  Cut  'B*  is  the  entire  interior  of  the 
cutover,  arid  the  leogtlx  of  strip  tatawa  in  it  also 
depended  on  topography. 

Tree  tally  was  taken  of  all  ste::.s  by  species 
and  d.b.h,  classes  one  inch  and  up,  livir?,  dead,  and 
windti^rovn  trees  being  recorded  separately.  Cut 
stunps  were  recorded  by  dianeter  Inside  bark.  In  the 
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later  compilation,  stump  measurements  were  converted 
to  Dbh-ob  measurements  as  outlined  in  Appendix  !• 
Condition  of  the  dead  trees,  whether  v/ind thrown,  or 
dead  standing,  or  trees  that  had  died  before  or  since 
logging,  was  also  recorded. 

Thirty  transects  were  taken  through  the  shore 
reservation  and  on  into  the  cutover*  In  addition,  13 
control  transects  were  taken  on  similar  sites,  through 
sinilar  stands  where  no  cutting  tiad  tal:cii  place • 

Fron  data  obtained  from  those  transects,  total 
teeal  area  aiid  mniber  of  trees  per  acre  were  obtained 
for  each  plot.  Hie  total  basal  area  of  each  plot  was 
broken  down  toi  basal  crea  por  acre  now  mercliantable,-^ 
the  basal  area  of  the  r«slnl^-gtrees  livinc  but  un- 


mercliantablei  the  basal  area  of  the  trees  tiiat 
died  in  the  last  IC  years,  Bna   the  basal  area  of  trees 
windtlirown  in  the  last  10  years.  Then,  for  each  tren* 
sect,  tli»  average  basal  areas  t^t   acre  were  obtained 
for  the  shore  rejorvatlon.  Cut  'A»,  §mA  Cut  'ii",  by 
averaging  togetlier  the  basal  areas  from  the  plots 
which  were  talren  in  each  of  these  three  divisions 
of  the  transect.  Finally,  the  shore  reservation 
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^•^e  niniiaun  allowable  ctun^i  diameters  in  force  at  the 
tine  of  locgiiigf  12"  for  red  and  wliite  pine,  aiid  lO**  for 
white  spruce  wore  taken  as  the  standard  for  nerchantable 
timber. 
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averages  for  the  30  transect  samples  were  averaged 
toeether,  to  obtain  average  basal  area,  (along  the 
above  brealcdovn),  and  number  of  trees  per  acre  for 
all  shore  reservations  sarapled.  The  same  steps  i^ero 
talren  for  Cut  U'  and  Cut  »B». 

Table  1,  page  16,  compares  tl.e  average  basal 
areas  per  acre^  Those  are  based  on  3C  trai.scct 
samples  for  the  si  ore  reservations,  29  for  each  of 
cuts  'A*  and  •li',  13  for  the  slioreline  staiids  of  the 
control  transects,  ttod  12  for  the  control  stands 
away  from  the  lake shore. 

It  mry  be  observed  in  the  table  that  the  mer- 
chantable basal  area  in  the  shore  reservation  (12C.9 
square  feet  per  acre)  is  more  than  in  either  of  the 
cut-over  ateas  (107*0  and  103.7) •  A  similar  decrease 
in  basal  area  per  acre  from  the  lakeshore  to  the 
interior  of  the  stands  is  riot  borne  out  in  the  control 
data.  Ilovever,  in  vieu  of  the  coaparatively  small 
variation  in  the  total  basal  areas  per  acre,  especially 
between  the  shore  reservation  stands  and  the  shoreline 
stands  in  the  control,  all  stands  sanpled  are  considered 
suffidantly  siuilar  in  structui»e  for  the  coaparisons  : 
that  are  to  be  made  in  this  study. 

Basal  Area  of  Decination 

Most  intorestini:  are  the  figures  for  decimation 
in  the  shore  reservations  compared  with  decimation 
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66 

59 
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COMTROL  TR/OiSBCTS 


97.5       71 


5.8 

5 

1.5 

4.5 

5 

8.5 

8.5 

6 

9.6 

106.6 

77 

95.6 

Shore lina  Stands 

l^aas  aliTs  now 
Mortality  in  last  10  yrs. 

Mind-daaAga^  blowdoan 

Dead  -  other  causes 

Tbtal  loss 

Total  -  including  decination 

Mortality  before  10  years  ago 

Control  atands  Away  froa  Latoshore 

T^es  allTe  now  112.7       65 

Mortality  in  last  10  yrs. 

iind-danage^  blowdowi 
Dead  -  other  causes 

T6tal  loss 

T6tal  -  including  deciaation 

Mortality  before  10  years  ago 

^  -  Basal  area  per  acre  in  square  feet. 

r  ^  Number  of  trees  per  acre.  J.  irich  and 

Merchantablei  -  ^^  d.b.h.  ^anS  up  for   red 

10'*    for  white   spruce. 
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569       181.2 
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15 

78 

12.8 

81 

88 

17.9 

94 
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201.2 

958 

11.8 

12 

652 


1.8 

2 

7.7 

6 

9.6 

10 

11.9 

66 

21.4 

76 

122.2 

75 

79.4 

656 

202.6 

706 
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In  shoreline  stands  of  the  control*  One  voiild  exrect 
that  any  real  difference  in  decimation  between  these 
two  areas  vould  result  from  accelerated  nortallty  in 
the  shore  reservation  since  it  was  exposed  along  the 
side  adjoialng  the  cutover. 

The  total  tree  mortality  during  tlie  last  10 
y^ars  In  the  shore  resorvatlons  was  31 • 5  square  fe^t 
j«r^%cre,  compared  to  17.9  square  feet  in  the  control 
area*  Trees  dying  from  causes  otlier  than  vindtlirow 
nade  up  C.3  square  foet  of  this  mortality  in  tiie 
lliore  reservations,  and  12.b  square  feet  in  the  control 
itpte*  i^ince  i^iortality  from  causes  other  than  windttirov 
is  less  in  the  shore  reservation  thai,  it  is  in  the 
control,  it  is  apparent  that  there  lias  oeer  no  increased 
Mortality  of  trees  in  the  shore  reservations  due  to  the 
exposure  from  the  adjoining  cut over. 

Wind  danage  and  blowdown  account  for  the  rest 
of  the  mortality— 23.2  square  feet  in  the  shore  reserv- 
ations compared  to  only  5-1  ii^^  the  control  area.  These 
data  suggest  that  daM«e  to  the  slj^ro  reservation  from 
wind  is  about  four  times  as  much  as  siiould  be  expected 
in  shoreline  stands. 

however,  23.2  square  feet  per  acre  was  the 
average  mortality  from  wlad  on  the  30  shore  reservation 
sai:.ples.  Examination  of  the  figures  for  wind  damage  and 
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and  blowdovn  on  each  transect  reveals  that  in  25  of 
the  30  shore  reservation  samples  mortality  from  wind 
iras  quite  comparable  to  mortality  from  i/ind  in  con- 
trol stands*   It  was  in  only  5  of  the  30  sanples 
that  blowdovn  Vw^.s  severe.  Seventy-six  per  cent  of 
the  total  basal  area  of  all  ^'ind  damage  and  blowdovn 
oncounterGd  on  the  30  shore  reservation  samples  was 
recorded  on  these  five. 

It  v/oiild  seen  from  these  obsearvations  that 
tena^^e  from  wind  to  shore  reservations  is  rather 
hit  and  miss.  It  may  be  either  very  heavj^,  or,  no 
heavier  than  that  found  regularly  in  undisturbed 


stands.  Accordingly,  it  is  possible  that  If  the 
five  areas  where  blovdown  has  occurred  had  been 
recognized  (by  site  characteristics  which  will  be 
discussed),  and  clear-cut  at  the  tine  of  logging, 
serious  wastage  from  wind  damage  to  the  shore 
reservations  night  have  been  avoided. 

Mortality  occurring  in  the  stands  more  than 
10  years  ago,  before  the  tine  of  logging,  is  also 
indicated  in  the  table.  These  figuroc  are  compiled 
from  the  records  of  dead  trees  estimated  to  have  died 
before  any  logging  took  place  in  the  stand.  They  are 
a  rough  estimate  of  the  natural  decimation  in  these 
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stands  durine  the  decade  prior  to  logci^*  'ttiese 
data  bear  out  tlie  fact  that  nortality  In  the  shore 
reservation  before  logging,  12,7  square  feet  per 
acre,  agrees  with  that  in  the  control,  ll.l  square 


feet. 


Rate  of  Gro\vi;h  iu  the  Shore  Reservations 
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In  addition  to  the  30  shore  reservation  tran- 
sects, and  the  13  controls,  five  transects  irero  run 
through  shore  reservatiorxs  to  obtain  InfoiTiatlon  on 
the  crovtli  rate  of  the  trees  left*  Kiese  lines  were 
ono-tenth  chain  v;ide,  and  three  to  five  chains  long, 
depending  on  the  width  of  the  shore  reservation. 
The  following  infonaation  was  talcen  on  all  living 
trees:  total  age  at  breast  heigl.tj  dlaneter  Increnent 
at  BE  in  tlie  last  10  years  and  in  the  IC  years  prior 
to  (rutting;  and  the  d.b.h.  by  dia:^etor  tape  noasuro- 
ment.  Four  of  tliese  transects  were  talcen  in  typical 
shore  reservations.  One  of  then  faced  north,  one 
oast,  one  south,  and  one  west.  The  fifth  was  a 
control  transect,  and  was  established  on  a  siullar 
site,  in  a  sinllar  stand,  but  extended  into  an  luxcut 
area.  Tha  grovth  measuro::entc  obtained  are  sxaianar- 


iMd  In  AppMUx  II  • 


Table  2,  page  20,   suiamarlzes  the  grovth  rate 
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BMHtORT  OF  GfROHItH  RAIS  DAt4 
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(1)  •  (2)  •  (5) 

lit>  ch>  from  «hor>     fgrd  <>^>  ft-<;^»^;„  '^'^  °V^  'i^S 

TCrgl       Growth  at  BE.  i  At^*     Orowth  mt  BH.  i  kwg.     Growth  at  BH. 

ago         Last     ProT.      i  ago       Last     Pror.      t  ago         Laat    FreT. 
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sinoaRr  OF  gRorra  rate  data 

(1)  «  (2)  I  (5) 

lit.  oh.   from  ghort     igrd  oh>   fro«  ■hiwro      tLiijt  oh.  froo  •bor» 

T;^;; Growth  at  bH.  i  Irg.     flrowth  at  Bh.  ,Trg.     Growth  at  BH. 

ag«         Laat     Pr#v.     i  aga       Ust     Prmr.      t  aga         Uat    PreT. 
at  BH.  10  yr.    10  yr.   tat  BHao  yr.    10  yr.    tat  BH.  10  yr.    10  yr. 
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«ata  prosented  in  Appendix  II  for  tho  shore  reserv- 
ations and  the  control.     The  data  wore  grouped  into 
three  classes  of  raatoriali     one  for  the  first  Chain 
lencth  fron  the  lake,   another  for  the  third  chain 
length  fron  the  lake,   and  a  third  clans  fron  the 
end  of  the  third  chain  to  the  edco  of  tho  cutovor# 
Data  for  the  second  chain  length,   being  interraodiato 
between  the  1  alee  shore  and  the  cut  over,  vero  ociitted. 
First,   third,   aiid   'last  ehaln*   data  wero  used  in 
order  to  show  any  diff e  ence  in  degree  of  release 
across  the  width  of  the  shoro  reservation. 

Since  there  was  no  arparei^t  correlation  be- 
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tween  d.b»h«  class  and  present  growth  rate,  or  age 
class  arid  present  growth  rate,  all  ages  and  dianeter 
classes  were  averaged  tocether  In  this  cor.parison. 
It  may  be  readily  noted  in  the  tabic  that  the  star^ds 
are  very  slovr  growing •  Comparing  the  control  data 
with  the  shore  reservation  data  for  red  T^ne^   it  nay 
be  noted  that  during  the  Ir.st  ten  years  the  control 
stands  have  been  growing  faster  thai*  the  shore  re- 
servations. However,  it  laay  be  notod  too  that  the 
control  stand  was  growing  jjjist  as  nuch  faster  than 
the  shore  reservation  during  the  decade  prior  to  logging. 


Tliis  relationship  holds  for  the  data  closest  to  tho 
lalce,  for  the  data  between  tLe  lal  e  and  the  cutover, 


.  xd. 


i 

1 


tiBb 


':^n^L 


■iiiO 


'O 


tw 


arid  for  data  closest  to  the  cutovcr,  presented  in  col- 
umns (1),  (2),  and  (3)*  Hence,  the  present  number  of 
laeasurements  are  not  enough  to  show  ajiy  Increased  or 
decreased  rate  of  growth  for  red  pine  in  shore  reser- 
vations. Accordingly,  it  appears  that  growth  rate  of 
pine  in  th3  sliore  reservation  has  not  been  influenced 
approci  f-'T  y  by  the  removal  of  conpotition  through 
logging.  A  fen  young  stems  of  balsa:  fir  and  white 
spruce  near  the  edge  of  tlie  cutover  arc  the  only  ex- 
ceptions, and  thepe,  as  one  would  expect,  have  about 
doubled  their  growth  rate. 

It  ::iay  be  noted  also  that  red  r^ine  in  both  the 
sliore  reservations  and  the  control  showsan  increased 
rate  of  growth  during  the  last  decade  coi:pared  to  the 
previous  one.     Part  of  the  reason  for  this  unusual 
growth  in  the  control  area  nay  be  accounted  for  by 
tlie  increased  summer  precipitation  during  the  lO-year 
period  since  the  time  of  logging,  as  indicated  in  the 
cliiuatograph  for  Itasca  Park,  Minn.,  Fig.  3.  Compar- 
ison with  other  typical  climates  of  Horth  Auerica^ 
shows  that  the  Itasca  climate  for  the  1933-^2  period 
is  nost  similar  to  that  usual  in  a  sliort  grass  prairie 
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sucli  as  southnestem  Saskatchewan .  A  moderate  all- 
eviation of  this  tipe  of  cliLiate,  especially  during 
the  gro\;lng  secr>on,  could  have  a  very  beneficial  ef- 


fect on  tree  growth 
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Control  Area  Stand  Table 
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'i'c  cbtain  a  better  uiiderstaiidinG  of  the  structure 
of  the  shore  rcservetion  stands,  ar^d  to  conparo  the* 
with  the  stands  cut,  a  stand  table  v;as  conplled  from 

tli.e  control  data. 

Table  3  presents  steu  f r»-quouciQS^  per  acre 

for  red  pinu,  vhite  pine,  balsaia  fir,  white  spruce 
and  biacl:  spruce.  Ttie  frequency  in  each  diaueter 
class  is  listed  under  the  column  headed  'n'.  Also, 
indi  diameter  classas  have  been  grouped  by  three's, 
and  average  frequencies  have  been  obtained  for  the 
3-lncIi  dianetcr  class  groups,  and  are  presented  under 

the  colulnn  'H'. 

'  Of  the  13  cruise  strips  frou  whicli  control 
data  vcre  obtained,  12  extended  no  re  than  five  chains 
froti  the  laheshoro.  Only  the  data  fron  the  first  five 
Chains,  (10  plots),  have  been  considered  to  be  a  shore 


^'requency  is  used  here  in  the  mensurational  sense  of 
nunber  of  trees  "p^v   acre^ 
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reservation  control,  since,  on  the  average,  shore  re- 
servations vero  four  to  five  chains  vide*  Date  talcen 
along  the  strip  aore  tlian  five  chains  fron  the  lake- 
shore  are  considered  to  be  a  control  for  the  stands 
cut  10  years  ago.  Accordingly,  Table  3  presents  one 
stand  table  for  the  shoreline  stands,  and  one  for 
stands  over  five  chains  frun  the  lalzeslaorot 

TI.e  r.veraged  frequencies  are  presented  in  graphic 
form  in  Fi^-urc  k.     Froquency  over  a»b.h,  class  has 
been  plotted  for  both  the  shoreline  stands,  and  the 
Interior  stands  over  five  chains  from  tLe  lalcoshore. 
It  nay  be  noted  that  both  controls  are  generally 
similar  in  stand  structure  if  one  considers  only  those 
trees  IC  inches  or  inore  in  diameter •  Considering 


trees  8  to  l£  inclies  d*b«h«,  there  are  twitev   trees 
per  aero  in  the  interior  stands,  (blue  curve),  than 
in  the  shoreline  stands,  (red  curve).  Or  the  other 
hand,  in  the  smallest  dianeter  classes,  red  pines  become 
increasingly  abundant  in  the  slioreline  stands,  while 
in  the  interior  stands  they  become  less  n\imerous#  TliO 
vhito  pine  curves  indicate  that  small  ste^is  of  white 
pine  arc  nunerous  in  the  interior  stands,  but  they  are 
even  more  numerous  in  the  shoreline  stands. 

It  nay  also  be  noted  that  the  curves  for  both 
rod  and  white  pine  appear  to  be  bi-modal.  The  two 
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modes  reflected  in  these  curves  result  from  grouping 
together  start's  of  tvo  different  ace  classes.  Some 
shore  reservations  were  about  130  years  old,  aiid  sone 


were  about  JO  years  older* 


e  aces  aro  suggested 


by  the  data  in  Appendix  II,  particularly  transects  D 
and  E.  These  sane  age  classes  wore  represented  in 
the  control  stands  for  v/hich  these  stand  freqiMBicy 
curves  have  been  drawn* 

In  the  case  of  the  curves  for  balsan  fir,  the 
higher  frequencies  are  in  the  stands  wliich  are  over 
five  chains  from  the  lake»  Aithou,:h  the  curves  are 
close  together,  tlie  absolute  differences  in  freqptfley 
for  each  dlaneter  class  are  v  rtical  and  are  quite 

distinct. 

One  other  feature  of  the  control  stands  that 
may  be  obtiained  fron  the  data  presented  in  Table  3 
is  the  proportion  that  white  pine  foins  of  the  ccxa- 
blned  red  and  white  pine  frequencies.  Table  h  pro- 
sonts  these  proportions  for  tliree  dlaneter  class 
groupings:  under  9  inches,  10  to  16  inches,  and 
over  16  inches •  It  may  be  noted  that  in  diameter 
clar,SGS  9  inches  and  under,  whJLte  pine  stems  malce  up 
about  30  per  cent  of  tlie  combined  red  and  white  pine, 
in  both  the  shoreline  stands  and  the  interior.  In 
diameter  classes  from  10  to  18  inches  it  forms  25  per 
eant  of  the  stems  in  the  shore  reservation,  and  20 
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per  coi:t  in  th»   interior.  i^o\;Gver,  for  dloncter  classM 
ebovo  Ifc  inches  it  naker  up  oixly  11  per  cent  of  the  3to  s 
In  tl:e  slicrc  rosGrvations,  and  55  per  cent  in  the  In^ 


tori  or  stales. 
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PROPoriior:  of  wiaiE  pile  il  caoiiiED  red  a..d  WiaiE  pine 
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I^et  Increnoiit  in  Last  10  Years 

^  As  one  futher  analysis  of  the  shore  reserva- 
tions, the  basal  area  iiicro..oi:t  of  the  tree  stands 
during  the  last  IC  years  uas  obtained*  Tliis  coapll- 

ation  is  pres«ntcu  in  Appeiidiz  III|  and  stanmarlzod  in 

Table  5* 

The  total  uerchantable  basal  area  of  red  and 
vl4te  pine  alive  nov  vas  cooiputod  frou  stand  froque:icios 
per  acre,  (Table  3),  for  d^b.U  classes  12  lncl.es  and 
over.  The  basal  area  figure  of  95»&  square  feet  psr 
acre  obtained  in  this  uanner  conparos  favou2*ably  with 
the  fl^^ure  97.3  square  feet  flivon  in  Table  1,  when  a 
few  white  spruce  vLicL  vero  included  in  tlie  latter  are 
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talcon  into  confld#ration. 

The  ncrdiantablo  basal  area  10  years  ago  of 
trees  left  alive  nov  was  comrutcd  by  taldLng  the  prcscit 
diameters  of  the  trees  ai.d  reducing  tiwm  by  ti.eir  diam- 
eter croifth  during  tlie  last  1(  years.  Tins   lias  been 
done  in   Appendix  III  usii:::  the  sarie  stand  frequencies 
as  tl  one  used  above  in  coaputlng  merchantable  basal 


alive  i^^  The  avjirage  red  and  vhite  pine  d«]^«:  •  t 
increment  during  the  ICVy^ear  ]  eriod  vas  0.^5  inches. 
Tliis  figure  is  an  average  fron  all  tl  e  growth  data 
tal'cen  in  -  crchantable  diarieter  clac^ses  (12  inches  and 
up),  along  tl:o  grovtL  study  transects  presented  in 
Appendix  II.  It  is  based  on  measure.ients  of  ^0  red 
and  vhite  --ino  tree.-:?,  in  all  rerchantablo  diarieter 


classes.  Tlie  saeia  diameter  iicrenent  v:\s  used  to 
obtain  tl  o  merchantable  basal  area  10  years  ago  in 
both  the  shore  reservations  ax^  the  siioreline  stands 
of  the  control  area.  Gross  ixrchantablc  ii.cremcnt 
durin-  tl:e  last  10  years  in  both  the  shore  reserv- 
ations and  tiie  control  is  nov  obtaii-e.  Ly  subtracting 
nGrchai.table  basal  area  IC  years  ago  of  trees  laft 
alive  nov  from  present  nercliantablo  basal  area. 

The  total  nercliai.table  basal  area  10  years  ago 
may  be  obtained  by  adding  oerciointable  mortality 
during  the  last  IC  years,  (fron  Table  1),  to  the 
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Table  5 


WET  INCRhHIKNT  -  LAST  10  YEARS 


r^.: 


r0 


Control 
Shoreline  ^^<>r^ 

Stand  Reservations 

(Sq,   ft,   per  sore)  (Sq,   ft,  per  aore 


Total   merchantable    JA  alive  nowi 
Uppenc^ix   III) 

Qross  mcrohantsble  Inoromenti 
(liSst  10  years) 

■erohantable   M  10  years  ago, 
of  trees   left  alive  nowi 
(Appenr^lx  III) 

Merchantable  wortality,  last 
10  years t 
(Tiible  1) 

Total   iierohantable   bA  10  years  agot 


96,8 


5.0 


90.8 


8.3 


9b.l 


96.8 


b.Z 


91*6 


20.5 


112  a 


Net  inoresient 


-S.3 


-lb*3 


■•id-aiitablG  'jasal  ar#a  10  years  ago  of  trees  loft 
alivG  novv  Tlie  not  incror.cut  Is  ti.en  tl-o  diffcronce 
botuGOi-  total  norcl-antable  basal  area  alive  now  and 
total  ncrcliantahle  basal  area  alive  IC  years  a(;o. 

It  nay  bo  obscived  now  that  even  the  control 
stands  have  suffered  a  nat  loss  In  basal  area  of  3*3 
sqiiare  feet  per  acre  In  tl.e  10-yoar  reriod,  Hie 
slioro  reservations  liovever,  Lave  sufforou  an  evon 
nore  severe  :iet  loss  of  15*3  square  feet  per  acre* 
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This  again  is  a  good  indication  of  the  increased  rrtc 
of  deterioration  in  shore  reservations  after  logging 
tal'GS  place*  Hevortlieless,  the  statenents  made  ear- 
lier re::ardlng  the  patchy  characteristic  of  virid 
da^iaje  apply  equally  to  the  not  increnent  figures 
since  deterioration  in  the  shore  reservation  during 
the  lost  IC  years  was  largely  wind  danage. 
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3  -  Cliaiic^s  ii  Vegotatloii 


Xiiviratlettlve  Rtthod 
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In  addition  to  the  chances  talcing  place  in 
the  tree  stared  discussed  In  the  preceding  section, 
oval  01  the  tieo  cover  by  loggix-g  has  pro- 


dueed  a  new  patterii  in  the  vegetative  ground  cover 
In  both  the  si  ore  reservction  and  the  cutover  near 
the  shore  rcservacloiit 

To  determine  ti^e  cLangee  taking  place,  a 
record  vas  uade  or  tLe  vegetation  occurring  on 
nil-acre  quadrats  taken  at  half-chain  Intervals 
•iMIg  the  line  tiai^sects  used  to  SMpIe  the  tree 
stand8#  Xhese  traneaete  extended  ae  el »ee dy  ii>- 
dicatod,  first  througii  the  shore  reservatioii,  tiioii 
into  the  ca*ea  of  the  cutover  desii:;iAated  as  Cut  'A', 
flMl  termibeted  la  ti.e  interior  of  tl  e  cutover,  des- 
igiiatod  as  Cut  ^y*^.     Ii.e  tiiirty  transects  provided 
a  total  of  75C  quadrats.  Most  of  these  quadrats 
vore  on  productive  pine  sites,  but  as  a  few  occurred 
la  blacL  ash  or  black  o  •  ruce  types,  which  wore  later 
isolated  aiid  discai'dod,*^uiaber  used  tetels  712# 

The  srj!!e  record  of ^tte  vegetation  was  taken 
alo::g  the  13  trm^socts  made  in  ti^e  control  area, 
nrovidlng  sz^  additional  2$0  t|aedtats.  These  quadrati 
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^3 

pTQvid|  a  record  cf  the  tTpleal  vegetative  cover  2:>revio 

to    10ggll:£. 

In  tallying,  tie  ve,  etation  for  eadi  quadrat  vns 
firbltrarily  divided  into  tliree  stratr,   or  layers:      (1) 
Crouiid  layer-'-i'roia  C  to  6  IxiCl.os  above  the  groMid 
sxirfacej      (2)     Lover  plaiit  layer—from  6  to  3^'  inches 
above  the'  ^jromicl  surface;     and   (3)     ^*igii  busii.  lajer—- 


fron  3C  Inches  above  tlie  ^Tound  surface  to  about  1? 
feet*     Troe  cover  above  15  foot  was  usually  close  to 
90  per  cent  of  full  crown  closure  in  the  si  ore  reser- 
vations,  arid. almost  negligible  iii  the  cutovor. 


Complete  voi;etative  cover  for  eacli  layer  was 
taken  as  IcO  per  cent.     Tbus  each  •ptciei:  occurring 
in  a  fiiven  layer  was  recorded  as  a  percentage  of  the 
total  vegetative  area  of  the  (.^uadrat.     The  cover  per- 
centarcc  were  obtained  by  inspection.     Tx  us,   if 
wai anthecu:..  canadciise  vas  scc^ttereU  on  the  ground,   but 
confloi;e4y  covered  by  aster  loaves  less  than  6  indies 
higl  ,   the  maiantiiorjun  vas  recorded  as  a  •trace'. 

Clianges  in  Decree  of  Cover  * 

The  nest  obvious  change  in  the  vegetative  ^round 
cover  in  the  cutover  ai*d  in  the  shore  reservation  near 


the  Cutover  is  the  increaoe  in  the  decree  of  cover.     2he 
porceiitages  of  quadrat  cover  Eiade  up  by  eacii  i^round 
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3U 

cover  9nec5  ^s,  (woody  or  herbaceous),  were  added  to- 
gether within  each  of  the  three  layers  of  ground 
cover*   In  th!s  way  a  total  vegetative  cover  in  per 
cent  was  obtained  for  evei^  quadrat  at  each  layer. 


\X 


a^«i   Prom  field  observations  it  was  cl  )ar  that 


total  veg3tative  cover  under  shore  reservations  was 
least  along  the  lakeshore.   It  wa3  soniewhat  heavier 
under  the  oart  of  the  shore  reservation  nearest  the 
cutover.  Accordingly,  average  degrees  of  ground 
cover  were  obtained  for  nine  points  alonr  the  shore 
reservation  transects  in  order  that  a  curve  showing 
the  gradual  increase  in  ground  cover  frori  the  lake- 
shore  to  thf^  cutover  could  be  drawn.   These  nolnts 
were:   the  second  quadrat  from  the  lakeshore;  the 
third  quadrat  rrorn  the  lakeshore  ;  the  second  last 
quadrat  in  the  shore  reservation;  the  last  quadrat 
in  the  shore  reservation;  the  first  quadrat  in  the 
cutover;  tVxe  second  quadrat  in  the  cutover;  the  second 
last  quadrat  in  Cut  'A';  the  first  quadrat  in  Cut  »B' ; 
and  third  quadrat  In  Cut  »B' .   The  last  two  points 
were  randonly  selected  as  representative  of  the  in- 
terior of  the  cutover. 

Thus  the  plots  fron  which  the  ground  cover 
•reragos  were  obtained  were  taken  at  the  same  relative 
position  on  each  transect.   ^lence  each  average  Is  bas-«d 
on  30  quadrat  sanmles,  each  sample  being  taken  at  the 
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sane  relative  positlor:  along  eacli  of  the  30  shore  ro- 
•vation  transects.  These  avoraces  for  the  throe 


layers  of  ground  cover  are  presented  ir.  Table  5. 

Sinllar  stops  were  talcon  witl^  the  ground  co\^er 
data  recorded  on  nil-acre  quadrats  taJcen  along  the  13 
transects  In  control  areas.  Again  there  were  nine 
points  selected  along  the  traisect,  chosen  sucii  that 
a  curve  could  be  drawn  tlirough  them  to  chov  an  increase 
or  decrease  in  total  ground  cover  alon^^  the  traiisect* 
These  points  vcro:  the  second  and  third  quadrats  fron 
the  lakeshore;  the  fifth  and  sixth  quadrats  from  the 
lal  oshoro;(in  approxlsiately  the  sane  relative  position 
as  the  last  two  quadrats  in  the  shore  reservation) ;  the 
seventh  and  eighth  quadrats  fron  the  lal^eshore,  (corr- 
esponding to  tie  first  two  quadrats  in  Cut  'A');  the 
tenth  and  eleventh  quadrats  from  tlie  la::oshore,  (corr- 
esr ending  to  the  last  tuo  quadrats  in  Cut  'A»);  and 
the  fifteenth  and  sixteenth  quadrats  from  tlie  lakeshore 
as  random  saaplcs  in  the  interior  of  the  control  area* 
Again  it  nay  be  i:otod  that  the  points  for  which  average 
ground  cover  h:  s  been  conputed  are  at  the  same  relative 
position  along  each  control  transect.  In  addition, 
these  points  have  approxlnntely  the  sar e  relative  pos- 
itions as  the  T)oints  ta^cen  along  the  shore  reservation 
transects.  Tiioso  averages  also  are  presented  in  Table 

The  data  In  Table  6  arc  shoim  graphically  In 
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ricrare  5  where  avcrase  degree  of  cover  In  per  cent  is 
plottocl  over  diGtance  fron  the   lakethorc.  oince  all 
avcrancs  obtained  vere  relative  to  the  distance  from 
the  lake,  or  the  ed^e  of  the  shore  reservation,  tlieso 
two  points  -  the  la!:eshore,  and  the  cutovor  boui:drry 
-  provide  the  scale,  cmd  all  averaces  are  plotted  in 
relation  to  them. 

Tlie   average  groiind  cover  curves  in  tiie  control 
area  shov  that  croiind  cover  is  least  near  tie   la!:e 
This  may  be  duo  to  oome  penetrations  by  the  vinCc  off 
the  lalie  and  sevearcrying  of  the  cround  surface,  Ihe 
ground  layer  vegetation,  (creen  curve),  reaches  its 
fullest  devclopnent  at  rbout  3  chains,  (6  plots),  from 
the  la^ushorc.  The  lover  plant  la:,er,  (bro«i  curve), 


is  even  further  fpora  the  lakeshore  before  it  readies 
its  best  development,  but  at  5.  chains  from  the  lai:e 
it  becomes  a  Ir.rger  percentage  of  quadrat  cover  tlian 
tlie  ground  layer#  It  aay  also  be  i^^ted  that  aftev  the 
ground  layer  reaches  its  pea]:,  an  increase  in  ti.e  de- 
gree of  cover  of  the  lower  plant  la^^r  coer^s  to  effect 
a  deer  ase  in  tho  degree  of  cover  of  tie  -roiuid  layer# 
Such  a  relationship  suggests  that  there  1.^  a  maxiLOia 
grouiid  cover  that  may  be  produced  by  the  cocbi..od  las- 
ers of  vegetation,  and  ti^at  increased  cover  by  the  taller 
lai^ers  effects  decreased  cover  by  the  shorter  layers. 
Very  little  vnrictionaiy  be  obseivod  in  the  high  bush 
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layer. 


In  contrast,  tii.e  curves  for  vegetative  cover 


In  the  shore  reservation  show  narked  correlations  wit., 
the  ed-^o  of  the  cutovor*  It  may  be  noted  that  there 
Is  a  very  gradual  increase  in  the  dogroe  of  cover  by 
the  high  bush  layer.   It  Is  lowest  In  tl  e  shore  res- 
ervation near  the  lake,  and  is  highest  in  the  Interior 
of  the  cutover.  There  Is  no  marled  differentiation  of 
this  layer  at  the  #4(0  of  tl  e  cutover.  The  ground 
li^liri  on  the  other  hand,  rises  from  a  motftrately  loir 
avora^ie  cover  just  inside  the  shore  reservation  ad- 
jacent to  tliO  cutover,  to  n   very  high  average  cover 
a  short  distance  inside  the  cutover.  From  this  high, 
the  per  cent  cover  that  it  forms  gradually  decreases 
toward  the  interior  of  the  cutover,  as  domliiance  l)y 
tike   high  bush  layer  increases.  This  relationship 
flfaln  suggests  that  there  is  a  maximum  cover  that  may 
be  produced  by  th«  conblued  layers  of  vegetation,  aiid 
that  at  the  very  edge  of  the  cutover  there  is  a  sliarp 
increase  in  the  maxLuun  degree  of  cover  obtainable. 
To  aisoss  such  a  relationship,  values  of  the 
average  degree  of  cover  on  eadi  plot  were  read  from 
each  of  the  tlxree  curves.  Tho  values  from  the  throe 
curves  were  then  added  together  and  averaged  for  each 
plot  aloiio  tl.e  trai.sect,  to  obtain  the  mean  cover  per 
cent  offoctod  by  the  three  layers.  K.eso  vaJuos  are 
also  plotted,  (in  pencil),  in  Figure  5*  It  nay  be 
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observed  thtit   the  moan  cover  tlirou£;h  the  cutover  shows 
alliost  no  toKdeiicy  to  Increase  or  decrease^  Approach- 
ing the  shore  reservation  from  the  cutover,  oruy  the 
quadrat  closest  to  the  shore  reservation  indicates 
the  decrease  in  r.ean  cover  per  cent  which  is  char- 
acteristic of  the  iiterior  of  the  shore  reservation. 

The  above  observations  sliov  that  there  is  a 
strip  of  cutover  adjacent  to  the  shore  reservation, 
ai-d  extending  parallel  to  it  two  to  three  chains  vide, 
in  which  development  of  the  liigli  bush  layer  appears 
to  be  restricted  by  tiie  proximity  of  the  tree  stands, 
and  ground  layer  vegetation  is  lience  encouraced. 
Since  a  heav>  cover  of  grourid  layer  vo,  etation  usually 
does  KOt  appear  to  restrict  the  development  of  repro- 
duction to  the  extent  that  a  heavy  cover  of  brush  do#S| 
it  is  possible  that  regexioratloi:  of  tree  species  may 
be  given  some  advantage  along  tliis  strip. 
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In  conjiinction  with  the  examination  of  changes 
in  the  staiuls  of  the  shore  reservation,  a  study  of 
tlie  r.attern  of  renro^^uction  around  the  edge  of  the 
cutover  was  also  undertaken. 

By  the  very  nature  of  a  sliore  reservation,  i. 
nature  trees,  capable  of  bearing  some  seed  ev  ry  year 
aiid  an  abundaxxc  of  seed  iu  seed  yean.,  are  111  close 
proximity  to  the  cutover.  Accordingly,  the  degree  to 
which  this  see(]  supply  is  effective  in  regenerating 
the  cutover  ij  of  prime  iirtportnnce* 

Many  other  studies  have  been  carried  out  to 
investigate  similar  problems.  Wood-^,  fouiid  a  sig- 
nificaiit  seeding  effect  for  5  ciiains  in  the  windward 
direction,  and  in  the  leeward  direction  for  10  chains, 
from  a  white  pine  seed  source.  He  also  noted  that 
©axii.UEi  seeding  in  following  barns  occurs  after  six  to 
nine  years,  with  no  single  year  having  an  outstanding 
proportion  of  seeding  in.  The  Lalce  States  Forest  Ex- 
IJorlHent  Station^,  studied  red  pine  seed  tree  operations 
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U.S.   Forert  Service,   Lake  States  Forest  Experiment 
Station.     Effective  Sgodin^:  Ranro  of  xvoU   JhiQ. 
Tecliiiical  -ote  a^o*   22c,  l^'-r'j. 
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In  the  Superior  liationrl  Forest,   in  Minnesota  adjacent 
to  i^iietico  Park*     It  vas  fouiid  that  the  eff oct  of  red 
pine  seed  trees  decreased  rapidly  beyond  kQ  feet  fro« 
tlie  seed   source •     It  was  also  noted  ti.at  seeding  in 
since  cuttine  nade  up  only  one-third  of  the  rerroduc- 
tion  present,  though  no  indication  is  i;iven  as  to 
what  species  are  incltidtd  In  the  one- thirds 

Rudolf  Gelcer^,  discusses  Tlic  Cllmato  of  the 
Stfi^  d  3order  in  his  boo!*:  on  nlcrocllnr.te*     he  ta>-es 
for  his  example  coniferous  stands  left  uncut  along- 
side clear  cuts  in  Europe.     In  addition  to  riicro- 
clinrtlc  noderrtions  produced  by  the  stand  for  a 
distance  of  one  to  tuo  chains  into  the  cutovcr,  he 
found  that  seed  dispersal,   aefined  as  ICO  per  cent 
at  the  edge  of  the  cut over,   dropped  to  ^  per  cent 
at  a  distance  of  sli^litly  less  than  two  cliains. 

ITo  useful  information  vas  obtained  on  the 
availability  of  seed  in  the  cut^ver  areas  on  Baswood 
La!:e  at  the  time  of  locging*     The  Lake  States  Forest 
Experiment  otatlon  ha?,  hovever,  published  technical 
notes  on  seo<!  crop  conditions  in  northern  Miimcsota 
for  the  last  five  years   .     Tliese  data  for  red  and 
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■Geiger,  R.     T;.r>  CTinnto  l.oar  t:.e  t>round.     Tra-slctod  Dy 
h.   s.  Kllroy.     Harvard  oiJ.vorsity  Press,  1951« 

'u.S.  Forost  Service,  L alee  States  For.  Sx;^orin©nt  atation, 
Tcclmical  liotes  i*os.«     333,  3^9,  37C,  393,^^12.  l>nb- 
llshod  Jaiiuary  r;)?0,    '51,    '?2,   »p3,   aiid  ^ 5^  res:  ee- 
tively. 


white  pine  arc  simnaarized  In  Table  ?• 
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1949       1950        1961       1952        1953 
R#d  pine    (per  cent  of  full  crop)     25%         7b%       37-50^     7-25^     7-5(¥i 
*iite   pine   ^«       -     -       «         *      )       7?*         7«t         7-25^     7^5ji     7-75jt 

These  date  lialicato  rouclily  a  j^eriodlcit;  of 
three  or  four  years  for  both  species  with  at  least  a 
little  seed  available  every  season*  WorldUig  back  to 
the  time  of  the  19^3  logging  operation  in  the  i3assvood 
Lake  area,  there  rro^al)l7  was  a  seed  year  aroiind  19^ 
or  'U-7,  end  another  before  that,  between  19if2  and  'Mr. 
Any  of  the  years  19^2,  '^3,  or  '^i-  woiild  have  provided 
a  good  seed  distributi  n  to  the  cutover,  either  before 
logging  or  very  soon  after* 

Investigative  ilothod 

It  was  with  these  probable  seeding  possibilities 
and  the  stai.d  conditions  already  described  under  tree 
cover  and  vegetative  cover,  that  ti«e  reproduction  on 
the  *-»asswood  La^ce  cutover  beca-.e  established*  Data  on 
the  tree  reproduction  wore  tal:en  on  tlie  sarie  quadrats 
as  those  used  to  saiaple  the  vegetation.  The  tally  was 
again  divided  into  throe  zonosx  Shore  Roservatloxi 
proper,  Cut  'A',  and  Cut  •!>••  Actual  reproduction  wa 


s 
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tallied  by  species  and  ace  classes  u:  to  IC  years  old. 
For  stems  more  than  IC  years  old,  reproductloi.  vas  re- 
corded in  two  sizes  of  advance  erovth*  Particular 
eare  vas  taken  with  the  division  of  regeneration  under 
10  years  old  from  advance  crouth*  Frequent  cliecks  by 
rtng  counts  at  tl.e  root  croirn  were  nade  of  doubtful 
cases,  especially  ia  white  pine,  to  maintain  the  ac- 
curacy of  the  division  into  a  vane e  grovtli,  or  repro- 
duction since  logginG. 

Distribution  of  A«iimbers  of  Keproduction  Per  Acre 

Tlie  analysis  of  the  rer^roduction  data  taken 
on  tLe  quadrats  follo\;s  a  pattern  alsillar  to  that 
used  for  ve£;etative  cover  in  the  last  section.  In 
order  to  show  ti^e  effects  of  the  shore  reservation 
on  the  pattern  of  reproduction  at  different  p6lnts 
along  the  transect,  certain  standard  points  were  acain 
selected,  and  the  average  nuLiber  of  seedlings  present 
were  obtained  for  tliem.  Those  points  ares  tl.e  first 
three  quadrats  in  the  sliore  reservation,  (closest  to 
the  lalieshore)  j  the  last  three  quadrats  in  the  sliore 
reservation,  (closest  to  the  cutovor)  5  tiie  first  throe 
quadrats  in  Cut  »A*j  tlio  last  three  quadrats  in  Cut  U' j 
ax^  the  entire  sai.ple  of  quadrats  in  Cut  'B'*  Eada 
position  is  represented  by  three  quadrats,  (distributed 
over  a  linear  distance  ol  one  chain),  in  order  to  obtain 


^5 

a  rollabillty  of  the   9C  quadrat  sanplc  for  that  part- 
Icxaar  chain  length  rather  than  a  reliability  or  tiroo 
30  quadrat  sample s«  Cut  'jui*  again  represents  the  in- 
terior of  the  cutovor,  and  the  average  nucibor  of  coe^  - 
lings  there  is  based  on  t:  e  e..tlre  smpXe  of  23^ 
quadrats. 

The  nunbor  of  seedlings  per  aero  at  any  of 
these  positions  was  obtained  by  totalling  the  nui-iber 
of  seedlings  : resent  on  the  throe  quadrat:::,  suneing 
for  tho  30  trai  sects,  and  averaging  for  the  90  qpedrats 
so  san-^led*  Tliis  average  is  talien  to  be  representative 
of  the  usual  reproduction  condition  on  tho  middle 
quadrat ♦  Only  reproduction  more  than  two  years  of  age 
has  been  taken  into  coiisiderction^  A  Si:^  ...ary  of  tix 
average  numbers  of  red  pine  and  white  pine  reproduction 
is  presented  in  Table  £• 

These  figures  are  presented  graphically  in 
Figure  6,  page  ^7,  where  nuLibers  of  seedlings  per  acre 
are  plotted  over  relative  distance  fran  tlio  lalioshore 
or  cutover  bomidary  in  the  saiao  manner  that  vc^-etative 
cover  was  plotted  in  Figure  ?•  It  may  be  observed  that 
about  tiiree-quarters  of  tlie  white  pine  raproAictlon  in 
the  shore  reservation  is  under  10  ycarc  of  age  and  one- 
quarter  advance  growth*  Almost  the  saie  rolati.  nshlp 
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holds  throu^  both  cuts  'A«  ozid.   'B*^  liofcrever,  the 
WHproducticn  over  10  years  of  ago  vac  established  MTore 
the  time  of  the  logcine  10  years  ago*  The  pattern  of 
raproduction  since  loeglng  appears  to  follow  a  sinllar 
distribution  along  the  transect*  This  relationsliip 
suggests  that  the  vliite  pine  seed  available  from  the 
shore  reservation  stands  has  had  no  apparent  Influence 

« 

on  the  white  pine  seeding*;;^ since  loggir^g.   (As  was  noted 
in  the  stand  table,  section  A,  about  20/S  of  the  trees 
In  the  shoro  reservation  10  inches  and  up  in  diatieter 
wei^  white  pine,  and  tOy»  were  red  ptne«  Hmice  it  is 
assu  :ed  that  since  white  pino  usually  bears  nore  seed 
than  rod  pine,  tl^ion  white  pine  seed  would  be  available 
to  the  cutover  in  nucbors  sinilar  to  thoso  of  red  pine). 
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For  red  pine,  the  carves  show  a  sinllar  throe 
to  one  rel^  tior-ship  for  the  re^leftuction  In  tl^t  prrt 
of  the  sl.oro  roscrvation  nearost  the  lG!:e,  but  shou  a 
sharp  dlvcrsGiice  fron  this  ^attoiii  on  the  side  f  ciiig 
the  cutover,  as  veil  as  in  Cut  Vv*  and  Cut  •^^  Tl-ie 
nur.ber  of  re<3.  pine  uiidor  IC  years  In  Cut  *A*  is  double 
the  niunbcr  in  tlie  shore  reservation,  and  many  tines 
the  nunber  in  the  interior  of  the  cutover.  This  in- 
dicates that  red  pine  in  the  Bassvood  La!:e  area  will 
seed  in  cut-over  areas  adjacent  to  shore  reservations 
to  a  greater  density  of  reproduction  than  would  perhaps 
develop  in  the  usual  cutover  vh.ore  no  shore  resell- 


ation  is  left* 


Per  cent  Stockinc 
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Tl:e  important  question  is,  liovevor,  vhother  an 
adequate  decree  of  stoc':ing  Is  obtained  throu^'h  leavinc 
shore  reservations.  Ti;e  aveiago  stocldng  In  the  shore 
reservation.  Cut  'A',  and  Cut  'B^,  was  obtained  by 
averaging  tocother  the  stocMng  data  from  all  cniadrats 
tal:en  in  each  of  these  divi::lons.  If  a  Seedling  of  a 
particular  tree  spoclcs  occurred  on  a  quadrat,  and  was 
tvo  years  of  age  or  nore,  that  quadrat  vris  considered 
stocked  to  the  species.  The  per  cent  stocklr^  figures 
tlien  are  the  percentages  of  mil-ncro  quadrats  found 
stodced  to  certain  species,  Per  cent  stochlng  figures 


for  red  pine,  utilte  pine,  red  or  white  pine,  white  or 
bla^^^   jjpruce,  aiid  balsan  fir  are  presented  in  Table  9* 
Aversftt  for  the  shore  reservation  are  based  on  257 
quadrats,  for  Cut  'A*  on  221  quadrats,  and  for  Cut  •:• 
on  23^  quadrats •  Average  stocldng  in  tiio  cox-trol  aroa 
is  based  130  quadrats  iu   the  shoreline  sta:ids,  and  120 
qmxdrats  in  the  interior  stands.  Since  a  90  quadrat 
pie  is  too  SLiall  for  co:-:putiBg  per  cent  stocldug 


in  a  cutover,  ficuros  could  not  be  obtained  for  tlie 
same  relative  points  alone  the  transect  as  were  used 
in  Table  G.  On  tlie  other  hand,  because  of  the  xmi- 
fomity  in  the  f erect  floor,  the  120  quadrat  sample 
in  the  control  area  is  taken  to  be  just  as  reliable 
as  the  200  quadrat  sariple  taken  in  cutover  conditions* 
The  stocliing  percentages  for  red  pine  and  viiite 
pine  given  in  Table  9  are  presented  graphically  in 
Figure  7,  pege  51.  It  may  be  observe  again  that  in 
general  tl  ere  has  boei.  a  sharp  increase  in  the  seeding 
in  to  red  piiic  along  a  strip  of  tlie  cutover,  about 
three  cliains  vide,  and  bordering  the  shore  rosenration. 
however,  in  this  case  the  nunl>er  of  red  pine  seedling  in 
since  logging  arc  being  conparod  to  the  nunbcr  of  red 
pines  under  10  year,i  of  ace  in  the  control  area.  Tlie 
fact  tiiat  the  latter  curve  follows  tlie  sane  pattern 
as  that  observed  for  red  pine  advauxe  growth  seedlings 
Oft  the  shore  roservatioi  traiisocts  indicates  that,  in 


^imm 


50 


•?i^<"  A 


fkible  9 


I 


Pr;RC>^NtAQt:;S   Of  STOCKSS)  qUAT^RATS 


■^^ 


;^ 


Short  IbgTyatioo  frm— ete 

Rtd  pint 

Ikdtr  10  years 
A(9Tano«  growth 

mil  te  pint 

lkid«r  10  y««r8 
AdTmnee  growth 

Bad  or  White  pina 

Ifeider  or  OT«r  10  ytars 

White  or  Bl>ok  gpruoe 
Ubder  10  years 
AdTanoe  growth 

Balaaa  fir 

Under  10  years 
Advance  growth 

Control  Transeets 


Shore 
Reserratioa 
Per  oent 
stoelosd 


f  At 


Cut  U 
Per  cent 
stocked 


M 


led  piae 

Ihder  10  ysars 
Adranoe  growth 

White  pine 

Ibder  10  ysars 
AdT&coe  growth 

White  or  Bed  pine 

lia^^r   or  oTcr  10  ysars 

White  or  Black  spruce 
Ihder  10  ysars 
Adranoe  growth 

Balsait  fir 

Qbder  10  ysars 
Adranoe  growth 


29 


0.8 
6 


16 
10 


30 


Cut  *B> 
Per  cent 
stocked 


7 

14 

4 

1.6 

0.6 

• 

25 

19 

16 

10 

• 

• 

22 


s 

5 

8 

5 

8 

0.8 

21 
18 

17 
18 

20 
17 

Shoreline  Stands 

Int 
(Cut 

;erior  Stands 

•A»  and   Cut   'B*; 

5 
1.6 

1.7 
0.8 

24 
6 

16 

4 

22 


I 

1.7 


2< 
11 


m 


$1 


PlguPd    7 


PER   C2NT   STOCKING   0/ER   DISTA^ICE  FROM   LAKSSTIQRd: 


>ffW 


30 


P-O 


Per  cent 
iStocklnp: 


10 


Plot    thinber  from   the    Lakashore 
(Two   olot3   per   chain) 


-'^^.v- 


mtlmm.i 


tallying,  tlic  division  of  the  seedlings  Into  reproduc- 
tion since  lojginci  or  advance  grawtli|  has  be€» 
reliable^ 

The  curves  for  white  pirxe  again  bear  out  the 
fact  that  vi^ite  yiiie  seodini;  in  on  the  cutover  since 
the  locginc  operation  is  not  appreciably  different 
froi-i  tiie  seeding  In  \inder  tl.e  control  stands  during 
tlie  saLie  period.  Similarly,  the  resemblance  of  the 
curve  «if  or  white  pine  reproduction  under  10  years  of 
age  in  V  o   control  area  to  that  of  advance  growth  in 
the  shore  reservation  aroai  Figure  6,  also  indicates 
reliability  of  the  age  separation  of  the  reproduction* 

Fron  Table  9  it  nay  also  be  noted  tliat  total  . 
stocking  to  eiti  er  rod  or  whito  pine,  grouping  recent 
^•production  together  with  advaixe  growth,  is  3^^  for 
the  shore  reservation,  and  30/i  for  Cut  'A'.  3oth 
ttiesc  percentaces  are  somewhat  higher  thai;  tie  cor- 
respondfng  figure,  29^,  in  tlie  control  area.  The  per 
e«nt  stocIdLng  in  tl.e  interior  of  the  cutover,  22>,  is 
exactly  the  sane  as  the  per  cent  stoclring  in  the  in- 
terior of  the  control •  Accordingly,  it  appears  that 
OYorall  per  cent  stoching  to  pine  has  be«i  very 
sliglitly  inprovec,  iapi  aroiitly  uostly  to  red  pine), 
by  seeding  In  frorn  shore  reservation  stands. 
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nation  of  the  stocIdLng  data  for  white 
spruce,  blacl:  spinico,  and  balsam  fir  revoals  no 
slgnificaiit  correlation  with  the  different  seeding 
conditions  along  the  traiisects. 


D  -  Aostlietics 


Apart  froD  t!ie  effects  of  a  shore  reservation 
on  tree  reproduction  and  on  vegetation^  its  primary 
purpose  is  to  preserve  in  its  natural  stato  the  wild- 
omess  beauty  of  najor  la!t:es  and  canoe  routes  in  vood- 
lanA  parks*  It  is  agreed  8ino:-£;  conservatioiJ.sts  that 
coEBaercial  clearcutting  to  the  lal:eshoro  in  tliese 
areas  leaves  an  unnatural  and  undesirable  scar  on  the 
landscape*   It  is  claincd  by  woods  operators  on  the 
other  hand,  that  shore  reservations  suffer  so  severely 
from  accelerated  ddpreciationi  such  as  vindthiwr  and 
aatural  stand  riortality,  that  the  reservation  is  either 
a  total  loss,  or  at  least  a  broken  rennant,  long  before 
the  new  stand  has  Loalod  the  scar*  It  is  sugcestod 
that  to  leave  such  wastace  of  broheii  and  fallen  timber 
is  both  a  poor  nanagaacnt  practice,  and  an  insult  to 

the  tourist* 

Aa  aig}it  bo  oxpMtadi  there  is  sooa  Justiflcatio] 
for  both  points  of  vi^  w.  Photogl-aftilc  prints  1  ai.d  2 


illustrate  i.ow  successful  the  shore  reservation  caii  be 
in  concealing  a  cutovor.  In  certain  places  it  is  diff- 
Icidt  to  discern  without  wallcing  a  short  distance  into 
the  stands,  whether  or  not  cutting  has  talien  place 
behind  the  shore  reservation*  Year-roiuid  residents  of 
tl.e  3as3V00d  Lalie  area  for  the  past  five  or  six  years 
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Print  1 
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Prii.t  2 


56 
did  not  loiow  tlxat  cutting  had  taken  place  on  liorvay 
Point,  Figure  2.     This  fact  is  a  strilJ-ng  exanple  of 
the  virtuall;/  complete  concealment  of  logginc  opera- 
tions throu^^h  the  reservation  of  stands  along  the 


shoreline. 


Print  3  illustrates  throe  cleared  areas  on 
the  vest  side  of  Canadian  Point,  Figure  2,  that  wore 
used  as  log  rollvays  to  the  lake.  These  rollvays  and 
the  site  of  the  geiieral  canp  vliich  vas  located  furtl^er 
north  along  the  sarie  shoro,  (no  illustration),  mrm 
botli  cut  to  the  edge  of  the  lalce,  and  are  tlie  only 
places  along  the  west  shore  of  Canadian  Point  where 
signs  of  the  logging  operation  carried  out  beyond  ti.e 
shore  reservation  are  clearly  evident  fron  the  lal:e. 

The  shore  reservations  in  the  iiorvay  Point  area 
were  favoured  in  tiiat  no  part  of  them  vas  undiay  ex- 
posed to  excessive  damage  from  wind.  Other  araas  less 


iS 


favoured  were  severely  damaged  in  a  fov  places,  as  y 
pointed  out  in  section  A.  Print  k   illiistrates  sucli 
dmtLgo   in  the  vicinity  of  transect  5,  Figure  2,  on  the 
oast  side  of  Canadian  Point.  Print  11  also  illustrates 
a  similarly  vind-daneged  area  in  the  vicinity  of  trans- 
ect 7,  but  vieved  fron  Just  inside  the  cutover^  Hie 
stands  on  botli  these  areas  appear  to  be  merely  thixsied# 
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The  extreno  vaste  in  these  tvo  plrces  is  not  readily 
apparent I  since  the  vlnd-tLrovn  timber  vas  salvacod 
from  Bassvood  Lai:e  the  year  after  loecinf:  had  been 
completed. 

The  severity  of  wind  danace  nay  bo  observed  in 
Print  5i  talicn  alon^  transect  15  in  ti.e  Sunday  Bay 
area.  Part  of  tl^e  damage  there  has  obviously  to  be 
attributed  to  the  poor  quality  of  the  trees  tlieiaselves. 
Heart  rot  and  shake  is  often  an  important  factor  con- 
tributing to  vii.d  daiBage# 

In  local  areas  where  spring  run-off  ter^ds  to 
settle  in  a  moderately  deep  sandy  loam,  trees  are  often 
windthrown^  Prir;t  6,  also  from  tlie  Sunday  Bay  area, 
Illustrates  this^  Uiixd-thi*ow  of  tliis  typ«f  from  water- 
logged soil,  has  accounted  for  more  than  half  the  wind 
damage  recorded  in  the  area,  including  that  illustrated 
In  Prints  k  and  11  •  A  riajor  part  of  the  roi^aining  wind 
damage  consists  of  hollow  and  rotton  stoms  that  have 
blown  down. 

In  many  areas  the  soil  is  not  deep  enough  to  permit 
watcr-logeing.  Print  7  illustrates  this  not  unusual  soil 
condition.  Wind  danage  is  uncdfbon  on  tliis  soil,  often 
because  the  steins  arc  shorter  ti^an  those  on  deep  moist  soil*. 

Tlie  transition  from  an  aliiost  clear  forest  floor 
xmder  the  shiOre  reservation  to  a  heavy  vecotative  cover 
in  the  cutover,  is  illustrated  in  Print  C.  Though  the 
transition  Is  not  always  as  shsorp  as  is  shown  herei  it 
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may  be  assiuMKi  that  the  Influciicos  of  the  cutover  do 
not  extend  very  far  into  the  shore  reservation.  Slash 
from  the  logcing  operation  of  IC  years  ago  is  seen  in 
the  foregrouiid,  veil  back  fron  the  edge  of  the  lake. 

Prints  9  to  1^  illustrate  the  shore  reservation 
as  viewed  fron  the  cutover,  and  the  reproduction  ass- 
ociated with  that  aroa  of  tho  cutover  bordering  the 
shore  reservation.  Print  9  shcvs  a  shore  reservation 
open  to  the  vest,  but  veil  preserved  because  it  is  on 
a  vell-drained  upland  site*  A  stand  of  younc  vhite 
pine  in  the  foreground  is  devoloping  from  advance  grovt-. 
reproduction.  Print  10  illustrates  a  similar  condition 
in  a  control  area  vl  ore  no  cutting  liad  talien  place.  It 
vas  observed  that  reproduction  is  comon  in  a  groat 


many  uncut  stands* 

As  was  nointed  out  earler,  vind  danage  in  the 
vicinity  of  transect  7,  illustrated  in  Print  11,  has 
beeii  severe.  The  lov-lying  ground  in  the  foreground 
of  thia  illi:stration  vas  once  naarly  covered  with 
standing  pine.  Alnost  all  of  it  has  sixiea  been  vind- 
throvu.  These  trees  veio  quite  tall,  and  vere  rooted 
In  a  loose  silt-loam,  v/hich  periodically  tended  to 
becone  emcees  si  vely  vet*  In  addition,  this  stai^  vas 
located  in  a  giilley  oxtendinf  southvcst  from  the  shore 
reservation  to  a  vider  valley*  The  hills  on  each  dlde 
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Print  11 


Print  12 
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of  tho  gulley  are  so  located  that  sooxtkvost  vIikIs 
are  funnolod  out  of  tlie  cut  over,  tlirougli  the  shoro 
rer.orvation,  (bloving  it  down) ,  and  onto  the  lake* 
This  funnellinc  effect  is  a  sorioui  threat  to  tho 
WbOTQ   reservation  vherevor  it  occurs* 

Print  12,  in  tho  vlclidty  of  transect  9| 
Illustrates  a  tall  stand  of  white  pine  in  the  lee 
of  a  hill*  It  is  undanaged  by  wind.  Hie  proxinity 
of  the  lake  may  be  observed  on  the  loft  just  above 
the  haMl  loaves*  Uote  that  tl;e  hazel  and  birch  have 
developed  in  the  protected  site,  while  higher,  more 
exposed  sites  in  the  forecround  are  open  grass.  Those 
sites  appear  to  be  still  receptive  to  pine  reproduction. 

The  onJLy  area  vhoro  a  nunber  of  trees  are  dying 
fron  unknown  causes,  possibly  exposure,  is  illustrated 
in  Print  13*  The  same  print  is  also  the  only  illustr- 
ation obtained  of  tl.e  increase  in  stocldLnc  to  red  pine 
reproduction,  forc^^rouiid,  aMociated  with  tliat  strip  of 
the  cutover  closest  to  tho  shore  reservation,  disciissod 
in  the  last  section.  Excellent  whito  spruce  reproduction, 
(not  illustrated),  laay  also  be  observed  in  this  vlclrdty. 

An  illustration  of  good  white  pino  reprc^- 
duction,  much  of  it  advance  growth,  is  given  in  Print 
Ik.     Print  15,  on  the  other  hand,  talcon  in  the  interior 
of  the  cut-over  stands,  illustrates  tlxat  good  whito  pine 
reproduction  is  not  nee  sarlly  associated  with  the  shore 
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Print  13 


f 


Print  llf 
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rosorvatioxu  In  fact,  it  vcs  obccrvod  that  ^ood  vLitc 
pine  reproduction  is  norc  closely  associated  v:ith  local 
areas  where  tl.e  basal  area  of  tlie  previous  stand  was 
particularly  high. 

Print  16  illiiitrates  the  more  or  less  usual  con- 
dition of  the  cut  over  away  froa  the  influence  of  tl;e 
shore  reservation^  Hazel,  birch,  and  balsam  fir,  vitli 
frequent  vhite  pines,  attke  up  most  of  the  cover  in  the 
hicli  bush  layer.  Red  pines  are  very  infrequent •  I^oth 
balsan  fir  and  white  pine  are  dying  from  shoestring  rot, 


yH^,1  ;i  ftA 


root  crown,  botli  of  which  were  observed  frequently. 
Print  17  illustrates  a  south  exposure  of  tl.e  cutover 
on  whicli  brush  and  cromid  carer  are  both  restricted, 
red  pines  are  very  unusual,  and  white  pines  have  not 
readily  rospoi  dcd  to  release* 

Hed  pine  reproduction  was  observed  to  be  heaviest 
where  the  available  seed  fell  on  sonc  disturbance  of  the 
forest  litter  and  soil  material.  Print  18  illustrates 
tiiO  red  pine  reproduction  established  on  a  log  roUway 
•orrounded  by  a  shore  reservation.  Since  nost  of  the 
rollways  had  been  leveled  off  noclianically,  nlncral  soil 
was  exposed  at  tlie  tine  of  the  logcinc  operation  and  during 
subsequent  seeding  in.  Young  stands  such  as  these,  app- 
arently made  possible  solely  by  tlie  presence  of  shore 
resGrva'.ioiiS  and  seed  available  from  then,  will  coi.ceal 
scars  along  the  shoreline  of  liassvood  Lake  witliin  a  few 

years • 
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III  •  C01.CLU3I0i,S 


A«5  n.  rcsTilt  of  the  observations  and  investlc- 
ations  presented  Loroi  the  following  conclusions  may 
bo  dravni 

1/   that  for  red  and  widte  pine  stands,  120  to  200  years 
old  and  alroady  showlnc  a  negative  i-et  iiicronont,  tliere 
is  no  creator  nortality  of  trees  frou  causes  other  than 
vindthroi/,  in  the  shore  reservatloiis  than  in  tlae  coi-Lrol 
areas  ^'':  ere  no  cnttinc  has  taken  place. 

2/       that  wind  damage  Is  about  four  tinen  ar>  crcat  in  the 
shore  reservations  as  in  the  control,  buo  daL.aje  during 
the  l©-year  period  since  loecixig  Is  still  less  than  20 
per  cent  of  the  shore  resorvatloii  sta  d  basal  area.  i<at- 
ural  wind  dMAge  In  control  atands  is  about  five  per  ceiit 
of  the  stand  basal  area  during  the  sane  IC  years. 

3/   that  wind  dainace  is  ertrenely  local  in  occurrence. 
Thrce-fourtl.s  of  all  the  vir^  datiagc  encoui-terod  is  on 
only  five  of  tlie  30  shore  reservation  sanpler..  Even  at 


the  tine  of  locglng,  blowdown  vould  liave  seaiMd  nost 
probable  in  tl:eso  five  placer..  If  they  had  fcaen  cut 
alon2  v.1th  the  rcrt  of  the  cutovor,  it  appears  that  tl^e 
real  wastage  resulting  directly  fron  the  practice  of 
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leaving  shore  reservations  would  have  been  alaost 
elininotod* 


ij^   that  there  has  beeii  no  iinprovenent  in  grovth  rate 
of  tlio  trees  along  the  edee  of  the  shore  roscrvationi 
•rcept  small  spruce  and  balsans. 

2/       that  devolopnent  of  brusli  species  is  sancvhat  re- 
•trictod  by  the  shore  rescrvrtlons  in  a  strip  of  cutover 
two  or  tliroe  chains  vide,  mnuing  aloACtlde  the  shore 
reservation^  A  proportionate  increase  in  ground  layer 
vocetativo  cover  may  be  observed  for  this  area. 

£/      that  tho  shore  reservation,  aiid  aiiy  seed  available 
fron  it  has  had  no  apparent  effect  on  the  patt.  r:  of 
white  pine  reproduction  since  logclng^ 

2/   that  tiio  shore  reaervationi  and  seed  available  froiu 
it,  lias  aided  vo.y  significantly  in  soeding  in  to  rod. 
pine  a  strip  of  cutover  tvo  or  three  cliaans  vide,  ad- 
jacent to  tl>e   shore  reservation. 

f/       t:.at  ovorcll  stocI-JLiig  to  red  or  white  pine  in  tiie 
shore  resorvatioi.  -  3^  per  cent  -  is  only  a  slight  Jia- 
provement  over  the  natrual  stoclcing  in  #the  control 
shoreline  scaiids. 


il 


71 
3/   that  cormercial  clear-cutting  of  pine  alonj  lakMi 
can  bo  corajlotely  concealed,  vlien  conditions  are  fav- 
ourable, by  the  reservation  of  shoreline  stands  of  pine 
along  tlxO  lal:e« 

10/  that  by  careful  exanination  of  logginc  operations 
where  shoreline  reservations  have  been  left,  and  iiave 


bloim  do\.n,  it  is  possible  to  becoM  familiar  vitli  the 
site  conditions  conducive  to  local  places  of  failure. 
Such  areas  shoidd  have  baan  inartced  out  to  be  cut  right 
to  tl:o  la:  csliorc.  The  logging  scar  will  be  opan  to  view 
from  the  lal  c  vl;ether  by  cutting  or  by  subsequent  vind- 
tlirov.  1ft  g«i»al,  it  appears  that  places  of  failure  arc 
associated  with:  a)  wind  <A«mels  ruiminj  between  raoJer- 
ate  hills  out  of  the  cutover  onto  tlie  lalco  in  the  direct- 
ion of  the  pre^allin  wind;  b)  any  pockats  of  deep  till 
ulicre  spring  or  fall  Doisture  excess  could  accuniaata 
Bid   dissipate  tlie  strength  of  tlr^e  rooting  lead*,  c)  local 
areas  where  trunk  rot  lias  developed  in  a  najor  proportion 
of  the  trees  of  tLc  staixl. 

11/   tltat  the  nractice  of  loaving  shore  reservations 
keeps  logging  slash  well  back  from  to  edge  of  tlic  lal-o, 
and  leaves  a  neater  shoreliie  in  keeping  with  the 


toi  ai:.co  of  a  natural  parlu 
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12/   w^  furtLor,  tlmt  tLe  rractlce  of  leaving  ihoif# 
reservations  •nsuros  a  gooi  supply  of  seed  available 
to  the  Siiorelino  areas  to  regenerate  loccinj  roads, 
log  rollimys,  and  natural  o:nenin£8  in  the  shore 
reservations  thenselvos,  dev  lops  a  closed  cover 
soon  after  logcing|  and  raaintains  it* 
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since  tl.e  record  of  trees  cut  in  the  cutovor 
areas  was  nado  fron  diameter  iriside  bark  measurenents, 


tlieso  data  had  to  be  convortod  into  Dbh-ob  m^tsuremt 


before  basal  areas  could  be  corruted*     This  was  neces- 
sary In  order  that  tl  e  data  be  comparable  to  tl  e  basal 
areas  computed  for  tLe  sLore  reserv^^tion,  and  control 
area*     WlJLte  pine  stem  analysis  data  fro«  Pa^  oaLey,   1921, 
\7ero  usod  for  tlie  conversion,     ho  rod  pine  data  wore 
available,     TLe  DIB  noasuraments  of  the  Fa::csley  data 
were  grouped  ai*d  aveiaged,   aiid  plotted  ove_   tl^e  Dbli-ob 
avoraces  for  tlie  sme  groups.     A  curve  was  drawn,  and  a 
Dbli-ob  neasupeoient  vr.s  read  off  for  eacli  stunp  l^l^  class 

i.ci.ts  are  taliulatod  in  the  followinc  table. 
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